Summary. High-affinity and low-capacity molecules that bind 5\g=a\-dihydrotestosterone and oestradiol-17\g=b\ have been demonstrated in the canine epididymis. The molecules were shown to be proteinaceous in nature, thermolabile and sedimented in a sucrose density gradient with a coefficient of 8S with respect to bovine serum albumin.
Introduction
It has long been recognized (Benoit, 1926 ) that the epididymis is dependent upon androgenic hormones for maintenance of its cellular integrity and complex functions (see Hamilton, 1975) . Spermatozoa mature in transit along the epididymal duct acquiring fertilizing ability (Nishikawa & Waide, 1952; Bedford, 1966 Bedford, , 1967 Orgebin-Crist, 1967;  Orgebin-Crist, Davies & Tichenon, 1972) . These processes, as well as the maintenance of sperm viability (Lubicz-Nawrocki & Glover, 1973) are also androgen dependent.
It is becoming accepted that steroid hormones achieve most of their effects in a sequence of complex events initiated by their binding to soluble cytoplasmic receptors in the target organs with subsequent transfer to the nucleus (see Baulieu etal, 1971; O'Malley & Means, 1974; King & Mainwaring, 1974) . Such androgen-binding proteins, or receptors, have been demonstrated in the epididymis of the rat (Blaquier, Cameo & Charreau, 1970; Ritzen, Nayfeh, French & Dobbins, 1971; Blaquier, 1971; Hansson, Djoseland, Reusch, Attramadal & Torgerson, 1973b) and rabbit (Danzo, Orgebin-Crist & Toft, 1973; . The epididymis of immature rats and rabbits has also been found to contain a binding component for oestradiol-17ß (Danzo, Eller & Judy, 1975; Danzo, Wolfe & Curry, 1977 
Assessment ofbinding characteristics
Cytosol (1 ml) was incubated with 2 pmol tritiated 5a-dihydrotestosterone or oestradiol-17ß in the presence and absence of 100-fold excess of unlabelled steroid at 0°C for 4-6 h. Following incubation, the cytosol (400 µ ) was layered onto 5-20% sucrose-density gradients prepared in Buffer A and centrifuged at 114 000 gav for 18 h (using a Beckman SW 50.1 swinging bucket rotor in an L265B ultracentrifuge). BSA (coefficient of sedimentation 4-6S20w, 10 mg/ml) was used as an external marker. Fractions (3 drops, 180 µ ) were collected by upward displacement into scintillation vials and the distribution of bound radioactivity was assessed after the addition of 6 ml scintillation fluid containing toluene-Triton X-100 (2:1 v/v) and 0-5% PPO (w/v) •2 (Text-fig. 3a ). Cyproterone acetate and R1881 were only just less effective followed, in decreasing efficiency, by the active metabolite of flutamide, a,a,a,-trifluoro-2-methyl-41-nitro-m-lactotoluidide, 5a-androstane-3a,17ß-diol, 5a-androstane-3ß,17ß-diol, oestradiol-17ß, DES and 5a-androstane3a,17a-diol. When the concentration of competitor was increased to 1000-fold that of the ligand, testosterone, cyproterone acetate, R1881 and the flutamide metabolite were equally effective.
The three naturally occurring oestrogens, oestrone, oestradiol-17a and oestriol, competed well with the oestradiol receptor (Text- fig. 3b) Text- fig. 3 . The ability of various competitors to displace (a) tritiated 5a-dihydrotestosterone (1 pmol) and (b) tritiated oestradiol-17ß (1 pmol) from the cytosol receptor of the canine epididymis at concentrations up to 100-fold that of the bound ligand. Unbound hormone was removed by dextran-coated charcoal. Compounds examined were: (a) 1, 5a-dihydrotestosterone; 2, testosterone; 3, cyproterone acetate; 4, R1881; 5, a,a,a-trifluoro-2-methyl-41-nitro-mlactotoluidide; 6, 5a-androstane-3a,17ß-diol; 7, 5a-androstane-3ß,17ß-diol; 8, oestradiol-17ß; 9, diethylstílboestrol; 10, 5a-androstane-3ct,17a-diol; (b) 1, oestradiol-17ß; 2, diethylstilboestrol; 3, oestrone; 4, oestradiol-17 ; 5, oestriol; 6, tamoxifen; 7, dihydrodibutylstilboestrol; 8, 5a-dihydrotestosterone; 9, cyproterone acetate.
Saturation analysis (Text- fig. 4 ) of the binding components provided values for the dis¬ sociation constants and receptor site concentrations that differed little between glands, irrespective of whether the animals had been castrated, treated with diethylstilboestrol or were untreated. The mean + s.d. dissociation constants for 5a-dihydrotestosterone and oestradiol-17ß were 2-7+ 2-66 10~10 m and 5-3 + 3-95 -10 m respectively. The concentration of accessible receptor sites was 70-1 ± 11-65 fmol/mg cytosol protein and 30-3 ± 6-65 fmol/mg cytosol protein for the androgen and oestrogen respectively. These values indicate the high affinity and low capacity of both receptors.
On two occasions the epididymides were divided into three anatomically distinct regions, caput, corpus and cauda epididymidis and assessed for steroid receptor binding, In an intact animal a receptor protein was found for oestradiol-17ß in each region but only in the more distal two parts for 5a-dihydrotestosterone. When the experiment was repeated with tissue from a 3-day castrated animal, receptor activity was found in each region for both steroids with dissociation constants of 5-0 10~10 m, 3-5 10~10 µ and 4-2 "10 m for oestradiol-17ß, respectively and 6-7 10~10 m, 2-0 x 10~10 m and 1-9 x 10~10 m for 5a-dihydrotestosterone. Text- fig. 4 . Saturation analysis (Scatchard, 1949) (Ritzen & French, 1974; Hansson et al, 1973a, b) ; (2) the canine epididymal androgen and oestrogen receptors were far more thermolabile than the plasma and testicular proteins; (3) cyproterone acetate was an effective inhibitor of androgen-binding in the epididymal cytosol but is ineffective in this respect towards ABP or SHBG (Tindall et al, 1974 ). The epididymal proteins described here meet with some of the criteria demanded of a 'receptor' in that both showed high affinity and specificity for their ligands, were present in low saturable amounts and showed salt-dependent transformation with transfer to the nucleus (unpublished data).
The demonstration of a receptor for oestrogens in an organ that has long been considered merely an androgen-target organ is of special interest. It suggests that oestrogens play a role in the normal physiology of the gland and also provides another means of affecting its function, e.g. for contraceptive purposes. Peyre & LaPorte (1966) indicated that oestradiol-17ß was approximately 50% as effective as testosterone in increasing epididymal weight above that of castrated animals, as well as increasing the organ's total and free sialic acid content. Jehan & Setty (1977) also showed an increase in the concentration of sialic acid as well as that of glycerylphosphoryl choline of the epididymides of oestrogen-treated castrated rats.
Other aspects of epididymal function may also be under an oestrogen influence, for example, contractility which governs the transit time for spermatozoa before storage in the cauda epididymidis (Meistrich, Hughes & Bruce, 1975) . This raises the question of which cell types possess the respective receptors and the relative contribution the two classes of hormone make to the multiplicity of epididymal functions.
